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m. 

128 -^T^) 6^«rrfJ h. ^ili^^t^iiii^^^-^J^^^^A-^fc^S-^^t-i&s: « 
gf^Ks 3t4£h, -(k^fc^i, D (Ks, h) =s. ^i*L^;fc^Bt^^&<&L4& s vXZL&L 

30 s i£*T^.4fc, J*p, E (Kp, s) =E (Kp, D (Ks, h' ))=h* , JS]Ht>*^-ii*F— *f- 
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: Q&t&M 5 %J&%fa n **4UM *M ***** M VXi\ 

M &!&m**^&^®ik&?k.7 , E(Kp, s)=£(Kp,D(Ks, 
h* ))=hh* ^mt^H^%n^^^^^^H^^^^ M' 

£ h. i&gifr tfe h & a *±*A* m &j##m ( &&AtMM&, )■ 

15 , ^if^Ji^^rtyf-AjSI^ H (M) =H (M' ) &}&£jh4lL& W (M* 

M' ), -^^Eit#A^AH(M)=41(M' ) ^M^M' 6t^«t#M^M' . 
i" a^c, MD-2, MM, MD-5, SHA.-1, RIPEMD-128, RIPEM>-160 

25 (c) T^£3y^1l^#-^*']&^^ 

<fc/fl*&Ajf^4fl Ks 3t#«f«* D(Ks,M)^, «4S^M*«**i«^:T^ 
30 (1) E(Kp,M),:MlKs CM D(Ks,M). 



( 2 ) *»* Ks *M Kp, E, OE(Kp, MO ££*-ML*fe*5t 

M. 

^^L^AJL^.^Hf (1) (2) tflSJ&t, iSATflMHf (3), JHff&ii. 

(3) TKX#Efe^^U&^^/5t^i^MtltM JLD(Ks, E(Kp,M)))=M. 

Jfc&Kp ^>Ufa&*ME(Kp,M), te&*^"*rit**A 

^Ks^>M-tfeiti±it#D(Ks, E(Kp,M)))^#AM. ^^^AJiii^Htd) 
(2) tffiB*/ aSATifciH* (4), H'J^^^iPlii.^. 

(4) TO#D(Ks,M)^^^^^"X>Mtl&MJLE(Kp, D(Ks,M))4L *P 
StA^L >l**»StffcAJjf*i s >Mfc###l D(Ks, M) , J= 
ATI^^Ks^A,iti±^-^^^^Ks' i+#D(Ks' ,M), *|fc^E(Kp, 
D(Ks' ,M)) *M, ^«M^»iftW^*M^'»A***^. &J-£D(Ks,M) 
=fc^i&Bt, -&^fc-f E(Kp, D(Ks' ,M)) *4Mfc£*#*£****tt4fcfc 

ft%f&ty %®M&m&fr£r&\&fe#l$r£. %&M, RSA^^, RM#, 

RSA &J!££tt;M?*lf£*#*T: 

( e, n) ^^OWCmod n) 
If* IHtMl (d,n) *f^£*M=C(mod n) 
n=p • q(&Jl p q A»^4b^B^*«) 

^lii^ft^*^^*^*^!^^****^*. ******** 

Qttft4t-i{"%- 10-164549 W^#yfr*telf;fc-t$£ft*L £8;M-*'J 
10-164549 t. *4HtA*d-A»^**. **«A£-T*W*-** # 

i^r^*****^^]^^— *^^**^P« *>*/*&**«***» 



4. 5-**, *J««4t#«^*fr«**- A*-**^* 
& 9 10-164549 4Hf#>5r& t. *f-#7#*UM*B*£- 

4&S*»*«**, W^^^W 



B 2 #4^fl&^tf^«*fcN£B; 

B 3 t^J^x^^®; 

B 5 *#*^-*^J»«*f#-B; 

B 6 MfMWW^IS d **«f*d-4?4fc&B; 

B 8 ^^^^^^^^t^4*l^tS.^^B; 
B 9 AM^^^^iMt^it^^^jMlK^^iB; 
B 10 **4t93^— ^**« t^B^^Lt^X^^B; 

a ii 7&&*n%-%&w t¥jft&frn w 

B 12 +^A**^i^A*JL^*B; 
,,S 13 *«LW5L-*ife« tWB»*tJtJL^^B; 
B 14 ^ifc T*^*t^*^P^5±«W*A; 

a is fc%j?M$m&itm.tfi$;&\ 

m 16 ^ A T^^^pBt^^*^-^; 

B 17 ^ifc T SSljb^Bttoit^^^^^ 
,B 18 ^^^fit^-^^^'itlt^^p^jMS^^^B; 
B 19 *M««^**«t^lt#ftJUI^«2t*B; 
B 20 ^ifc 74^91*— t*WW>) w ##]^; 

a 21 ^i^xm^^mifM^m^^^^Tk^^^ 

T®#^^^^Pfia*^^^^^^^. 

4JKB2. 201 4^B4fc#>M^ 202 ^^^it^^c; 203 ft 
204ft^^^P#-^; 205^B^NSrtb4x>. 



tfABGMTS- 1 &*fr/^^ii*MWL 202 W/MML 204. 

**Jfc*fjPM. 202 if^-#«T A -*AJHM** I H. 4*Jfl« & 

MD-4. MD-5> SHA-U PIPEMD-128. RIPEMD-160 ^fc#> 

F^tg203 #J#^AJ^ S *&k^tf]%L?} 41 H ^ tfL 

*rutiLm rsa 

t£&fa%tfj%tf<U$L Es (H) &A3>}4£^t?1&&$-jL 204. 
M^«/M^204 #«#&^Es (H) 

fi&^tptijmmtf wi ^rA5>JS^ril{#->c205. «rA^^|Lat^#»KffL*j 

WLB3, #^^l;M*B4Wfr>MM^ 302 4L^*t^*-^»4t.JM L >c; 303 
%Jr^%%-ru> 304 $L^-fc?>]{m&$-fc 305jMWMMg. 

— S«^t-t wi' ^iW^^^^A^»JB^A.#-it 301. 
>^@^LwI' X#L^-A^^^p^#->t302. >±^wF £#lfeiiB2£riFti 

It^^p^#-it302>y.*?rx^@^t-f w r ^^^.x^it^^p e' 

s(H), «'^i£^|t^^p. jt^lfrlfefcltJWGA^jMPE' s(H)^>i|J&7& 

*aMip**B4*fM-r . 

*»*wl' ^-fwl, #^Es(H)#;$lfc^Mp (*PEs(H)= E' s(H) ). j* 

*h 4-il#^T, 7££i*ft*4^#ifc£&«Jfc *#r*B#4ti& K*p i= 
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^ (ppi^r x 

.fi_0_, dMl&^**P&&AJ$|frXtf ^^P-i^M^ 302 

wi' , JNft^aMP«JM-*»A "*/ft&", #Mj£mg*Wf$r 

E' s(H)*tt-tfc^<f*#->£.303, i*fifrT#^#-WfflWt 
JSf^4^303^A#lki&E' s(K)«f*##*tt-&. *-f«f«,'#fiU8^ 
feh*MM^305. 

; ; rt^^-TCSOS^^^'flLH^H 7 ifcWs#j5Ukg:wI' &&&&&& 
:MLH ' titib*^, tfjwl* wl' , 

T##^*£^#&^*W&^G 204 tf&r^. «**$4M&— 
@ 4 ^ A T^jMP^A**. 204 rt-sf&#J. T&#^M® 4 4N§*tS 
@4£Jti£ I jfc4fr*^J4MM<- W j3WMfc 204, # JL— -&>M3:£3l £#->G 401 



ms-M-Xj&M #)£T4HM^a*tt*#*»*.* MfrA*H#*HtA*A#* 402; 
£ t W$ «4WiJUt#**A»*MtA Es (H) >H*J.. 

1&7 8*4T A I ffiMt&&^$-7l 402 i££4fctt;Wr& Es (H) ( 

-fTWbM^it 402 » *«AT H*H*A Es (H) #JJ6*t***ftmMfc*wI. 

t» ^ T @ #>> «TAJ>Jlt^^p^X^^^#^-^( 256 

^$ife«^#^#^*^J*a^ife^»^^A Inf (iiJiifcJMfcWt 
Es (H) — 5&) . #*-^r*^ 1997 2 ^ 24 9 Nikkei Elctronics, * 

Walter Bender* Daniel GruhL Norishige Morimoto Anthony Lu 
"Data Hiding Technique that Supports Digital Watermarking (Vol'H)" * 

Ti6«@5^«S. B5 t, A*»B*A— A*feB**ifc!fe** 
«>HJ-*. ^^AA^^^aiSOl^^-^*^.^, flrffcB*.*^ 
bi502 ^^I^lA**. 

'fa A Inf. 

-filJt^^: A B t^-^— -i^fe^ N ^7t-£ (A={a„a2, -,3*}, 
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B= {b„ h, - , hJ X A B t a, $» hi 4L# J^^*ttA4«**Hta. 

WW*. 

T-->Ng4£ d ^>U& d=l/N • E (eu-bi) , **h E # i=l M. N # 
d«0 

£TXt d #Bt^^#.|3JI%. 

a' i= ai+c 
b' ,= b,-c 

&d#: . 
f d=l/N • £ (ai-bi) 

=l/N-S{( ai +c)-(b-c)} 

=l/N-E{(a-b 1 )+2c)} 

~2c 

*T*X**e«^flrA (#4tr& "0"), #Wf^T^t: 
a' i= ai-c 
b' i= bi+c 

d=l/N - Z (ai-bi) 
=1/N - E {(ai-^-Cbc+c)} 
=lA-2{(a,-b i )-2c)} 
»-2c 



5 ^^^JE^T&tb 0 H4*A^& "1"; dWfcT#*UE 

gd;#— 1$ib^;t##^;$*t0*##6Mi, JS']^4£'ftr& "0". 

HfeMTAEsOO. iM^HU*»R A' #>B' > A" *»B" . -W^^***. 

S6 t#^601^^^^^^p^#t-H-##A^T*:»^^d 
^#^601 ^*7fc#Tfe*##T:£*IJE$ d#4t 
15 >gL*T*'l*^«d^ASUf^^*yc. 

d. 

^frlp&m. 602 ^ 603 ^'J^ifc T **Tftll{IW&Tt<l4«< d 

20 — 4vl£2E^ d. 

S 6 ttf 601, 602. 603 ^#JL&MMfc&. Tft##] /JJt'^& Q 

ne^jE-^^NCnt, Sc/V nj 2 ). 

30 *£*fc#Jt> A B N (A={a,, 

a* - , *} , B= {b„ h*, - , bJ ) , JLit^H^*^* A ^ B TG^rtf^MHi, 

» 



m 5 ft*. -frZLiSJL N &.%*M.jk& aifr bift#£&. MttWm d(E 
(arbd /N) 0. aE.*?^t^*U^S^#^ *n*4tfi|JEd*| 

QA^^T^raJiS d *$Lfk*JSfi&&MM> 0 S'JT^IbJ^E 2c 4LfS] 

#J*>, 4^5^jL^^ 601 *»*at^r«AW-*»»A, 

J3']£S 6 0!$4p£*hj?tfc 96 6 Jj+i. 96 6 ( 95KttT#'feU£B ) &® , 

^iS^t— ^*l¥j&K$LJ$L V , JWiEj&£^r 602 603 #^^r 
#.&601 ^^f-, S^^iM.-^^'lSJHi- 

HflA^Bt^/citN^, JS>JiE.&^r60L 602^6036^#^ 

#7-&^£4H24f&, A #»B, A' **B' , A' *>B' > 

^^^^^j^^^^i^.^:^^, «-HW*MT— ^ 0 M. 255 
&08ft<K>iMt ^0 J.255 4li^^^>^^^^4^J<^7^^^ 



W*r, £^£©^#2000 ><2000^ ( =4000000 >H^.^:) 8<h iff— * 
6*^#i%WT^j|«B.t****!B-*** i HMtA.' 15625 
(=4000000/256) ^»iM "0" 4iL i*#tt*^*jUt*<fr*tt. « 

#A6*>**k 

£HfeA-*t£ (M) JUttM*. **<MU*^**dWBJMW**A Ci iM) 

*fc#&M Zi 128. fWMA-Wm ( 64 ^ 128 «s# ), 
J-^^^^^#J*fie.X^^^, J3']&&A.128 *4=512)fc#. 

«MA^ 402 ^fc@^t|t# L BbWT A Es(H) , tflA*»-fc4ifc** * 
*^4fr^^^t^M3#> dWMM^Mr "1". «'J^* A 

%m**-*or, &^%BtfMftM&&* u c n - ******* o. 

& A i»4Li«»4L«M* a C , B 6^«^«^-t -c 

i£#*b£, W>Mf 402 #A»jM*& Es (H) . 
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c^ic, a ; > 255-c c> b,^ bi> 255-c tt^jftMWWMHi. a/ W 

at' (b/ )(Oiai' (b/ )> 255. @4fc&^**P>i|f&#-;iL (^W) £ 

^^^^f-^m^^#^^#^^ift>^*t^ c<ai< 255-c c 
<b s < 255-c, ^^^t^S4^h^^^4Mf>fm^^ 0r#, £_t®# 

T&#^4^^#Jttf#4M^p4£WL£ 302. #^**Nt#MUL3B2* 

>@ 7 #T7fr, ^jMpltJMtJL 302 ^^#M5t4M& 70L BMt & 
m$.%-7t 702, M-it^l-SM^-TG 703. KJ&.%-tL 704 BfeMttft KNME. 705. 

Ji f ^-f*t4 : *^»«Aft.*, »;M£^^>t 702 4Mr^£tf&^. 8'Jit 
703 ^t'^i^ * WMf&^M 1 -^ 702 if## RfcMt& E' s (H) 

Es(H). d^UMHte***. *Mfr* -jbflrA". ***A74rA» »*» 
E' s (H)#^*WMMg#^. 

&x^j:^^^7oi^^*^^Ait^4-E / .ootiMtAjtwi' 

£*t ^A.ii^^ic701^^^^j:^^#-X.401^^^IMt. *A 

#•70 401 3*801 i&gjtemtfj&^&M-. ft&b&Mt%ftJI&ft&tyftM&& 

702 if*»;Mr&$8fiNMc 705. 
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fS^ftM^'L 701 *Jttt&M*JL ^itW&T, *i48L*tM"& 

*& d. E' s (H) , JH-J T^'MSE d ifc#L£-5 @ 6 F*3 0 ^JE 

2c ^&M.±-. 

# "0". 

jfp 603 ^Wififflf%JLl&ZJ%M #4k&&&&&#l g-^tfe. I s ) Bt, 
^A^B^it^N^it^, iE*^*601, 602^603^#^J.^T^. 

^t*^ ^^^Hs#^^^^a«ilJt^ltg^^r*«^E^*d *3L 
£&®-c H c 4l|bJ Bt, *£^#J ^if^-^ 703 *k%3&&4k*M&* 

<lfc*MMt> 

g 7 t 704 *|t#^^5iW^AII^>C. 702 **fc*H«i* 

#-7t 703 ^rib tb&&tm&Mi*4r&tir s r&&.ftB- d 

&^^AJiJ*M3L#-x. 704 ¥jtt4HM£&te*t&#J' s r-$&.fsi& d 
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tf c" JW*5t*ifctM3r&# "1", dMlT4N£ffil*Ed*t tt -c" <J\ MftSJk 
#4tr&-# a 0". 

T&fri@mMt &-#ftNM: 705 #Af#lj%ft. m^^fk^-^t 705 

i = a.i*"C 
b' i=bi+c 

, a' i=ai+c 
!; b' «=b-c 

wl' t**T*^^#»ib*tW**T^*^»W«4Wt*r . 
^r^^r^-#^:-|^.^W^4 Inf ^TlN*. 



15 



m i ^'AjjMf-^^m^MWM^nM^. .£m i, jM& 

£.3Ljn 101 fy, &it&£L 107 *r«#t^^4i*^^«^«i.4fe 
1, 103 CPU, ^«Ufe^^rt^#.>t^lM^iUiWf rt-£p# 

Wmft. #-f 104^— |&##?|-^^^BIOS60 R(M. #-f-105^— ^ 
-f CPU iWt^Bt^^^J^hS^ @#Jt&# RAM. #-t 106 ^ 
( HD ) , ^^^m###iH5'J RAM ^^#-7G^^^S^4l&, # 

&%zftiim.m^ ram 105 tfjmft. ££^%&$\$3AkMtfr t 

106 #f&-5 g 3 ^-^HtBt^^V RAM 105 rtmj?. 

108 4^F— CD 'S^^^^^-^hJ.^^^ 
CD(CD-R)-htt&#, &£rftS*M3§&CD-RjL. 109 CD 
108 #f*# JLj&^ FD FD FD'IMfr&JL 110 ^ 

-H CD J. 108 %&A&] 3.mt DVD 3^&#iM*£t#^A. DVD ¥) DVD 'v& 

i^M®m&&&/f>&fttr^&Wr<frt&&CD. FD, DVD iL#Mi«4frJi 
»t, il#^^^^-Bt«t^vHD 106##iO'jRAM 105. 

. 113 *£&J«Mfc& 111 112 

(i/fx #-f- 114 ^-tL^mm^Mn^im^^ ( ) 

115 115 &7FftT&&MZJ&m&m*Mu (W 
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dkfcflfifc. -4£$W 

r Ai^ii+Cj^i^i (1) 

$rf j *|L#»*MrA Inf Ei^t#>£J.tf iLlt i *4L*flL-*-^i«4 it*. 

r 4,*«ATItWi4li ^infj= a r, «ic J Jb1fft+i,.*»*.iitfi= 4, (r, 
jr Ai-r Ai-Cj^^i (2) 

*%&7L% u 0", JikJCj^lNfc-l, ^a^x^^iS. (1) t^L^*H. 
Tt&4W»^Ng^ (1) &M&$-**?#} : ®&fr%£ t (2) 

m 14 ^iii7&^ (1) 

m 14 ^ifc 7im&% 1 *P c, =+1 

r >i- 4 x4 #}%LTkizm.ft ^i^^jfcW^ xx *j^t^, 
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AWfti £S 14 t##7 4 *4 ^->Hi^^*A 
& ) ^JW^7*M4W^£ >^*AT m >N2i7t, S'J^-lm <fcLi^J n 

S 15 ^AT^S 14 ^^^ft*^^*^*^^^ 

ffl 16 T ( 1 ) £@ 16 //? 

^A^A^^MkiM. "262" "261" fifrM:). £it*Hfr<>LT, 3M*-7@ 16 

Ii. j A 0 f»] 255 ^l^l^m ( 8 *U ( 1 ) 

255 flOttift^*^/^ 255. :MMMf7i£#tf<#^*t#, S']*T&i£i±lt^*; 

W I ^A^J&^^iU&X. T&T^^t, I ^*^^-^r 8 *fc 
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1 3fc#-A^'J&* E^U^^-iG 2201 sMt^tf-WiUM. 2203. 
l£kMW%'&.& E*M&«1-¥*C. 2201. K^rS'J^-iC 2201 1, 

#JL>^&T— **^**P# 2203 Sfcff # W &*tSJ&&£ T Sfi. 

4rA#;aa*4r&R4Mfrft. &iM#&R#fc4frifc#j^^c2202 *>m^p 

^A#-ic2203. ^i&#Jt#^^^^ib£^« , ]#-^*^. 

Ti&^frigiMMM. 2202. ^#-tg 2202 ^4fc^*^t4 R 3*WWf& Inf , 

*te*afcA4lri R #»RfcMr& inf ^Hfrjbi*&^ 

4 Inf, Ttew$NM^4tM%. fe&HffiVUT, /MkK4tM-fr&, *&MT*8t 
TflMM^*^* 2203. M 1 * 2203 #jfc@#-#fc*& 

tflfy&tiJg.. SjrtJt^^p^A#-7C2203 ^F^^^&t^tfify&Jh 

^l^attb. j&^#it#^^^A^^p«#-it2203^^#. 
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^#L#-it230i^*frx^B«.r ^^»^W^p. 

iit, j*/w*^s*p**stifeteA R(&&m.Mt& r «tit^^iat^r-jstMt 

it 2302. 

TiMH^ifc^Mc. 2302. if^-ib 2302 ^&#-it 2301 %&M#&J? 

SIA^A R *»BbM3r A Inf. £ &^#-7G 2202 *t w #*MMt 2302 

4W#£i**%#*fc3L fltt, MI&Xik%-7L22Q2*tw3kftjro$&, *W^L2302 

^#-^2302^f^^^*tSvm^jtm. auiMrAR*»» 
;MtA Inf AfJIt^^P^'^TG 2303. 

Tffi#^M^P$flMM. 2303. 4t^*-*??m$-7t 2303 4£#L&^3£ 

^^P^A#-ic2203 *ftil{«AR**^«^i*A*t^*.^. >^^#^ 
^6^^|t^^P^^ic2303 6^^. 

Mil. 

T^^^^^^P^^^. 

T*#^*rn *t#4#A Inf -&^@$U (*P&>>Uii££;&#] 4fAw) 
£ii*H£i>LT, S^LI#:^]^n^«^S^Ij(j=l,2, -,n). 

I' j.^Ij.i+c^c^i (4) 
& 1 j iML^BfcMT A Inf %^^.KM3Jh^ I £4L^IMr&£ti 
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Inf^O", Mcrftik-h -a.***.**. & 2]+l ZJS\&)-<% 

^a m %fafr£4£M.$Ltfl&&lM. ( J&0LX - *» x_3/ x,#hi&&f$#*t&tt. ( -£ 

£U, x x < »x < I < 255-a^ (4) 
BttMt**. ( 3 ) *j£tt***ffc 

ai x Xi < K 255- a, *Xi (4' ) 

dWWtfjMM, (4) (dWMUtf ) > JH***4UH&*#*ilM* 

*frf£&*. @ ^ii.i±ift^#-ic 2202 #Sfc*4T& R ft%K*ikJ?n w i&fflB/^ 
ft£5&5±4t^*-tj>-%&^jt 2203 #>ft*W'l w ##^3Mp#ABt, 

#Tmi±^ ( i ) Mmv%&&imAt&$*wjmM. 

I' iMt^ PFA, ^JUttfe-4.^AT«i^3MP, ^^tg^ "0" 

% 1996 ^ 9 ft kfatfi I. C. 1. I. P 215 M. 218 J? I. Pitas U A method 

for signature casting on digital images". % l \fflf&ii%M£, Xj-fy^itTiJlt 
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ikm^Z. (3) -&Ajt^#-*pBt, <b#i£,- JM^&jfc* "1". 

(L#fc, *'K£jt# "0". 

A.** (4) (4,¥4,(4' ) ) *t«IWtitW«jWA 2203 

Alt^ft**. #-fT*A**(4)(*^(4 / ) ) *t«*#«Hft 
If i cR then T =1' 

else F =r j.- cj^u^i (5) 

^It^^p^^/G^^Pft-^^ Inf l» JW -Cj^A+l, it* 

-frZm&jt*] «0", j&a^Xi-IMM.O) 'ttt*5l*lfl. 

*»*.i*ftJ*£Sftft4r&Rt. S'l^ff4fi(,(3)^*tS; i 

[***JL*WWI] 

S 8, iM^ 2101 -WdWfr— /->£4£JfJ tf^/^M. 
TMMMNStf. £jM&2101 rt#^^#-ic^it^ 2107 ^«sfe*-« 
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*jftB 8, *M" 2102 4l|L-JftW ( *«t* ), » 2103 >ft&- CPU, fcfe 

BIOS # ROM. #^2105>R^ACPU4Mf-- 
£*t«#®<&£U&# RAM. #-f 2106 ft&r-%L&, *e^^H*#*#*^I RAM 

#-f 2108 4Uf- CD MJUE; fctMt\^£##^*X«^** 
CD(OH0-t*4**. *4f4f**^*CD-R-t. 2109 CD 
2108 £W JL&M- FD jjL*Jt**^#3i X FDtfjFD #-f 21 10 & 

^--5 CD SK^JL 2108 ft^tf JL&M. DVD *A*t#*«**^X DVD ft DVD 

«*gJL «£*£OX FD, DVD jMW^^H^**^^^***^** 
Bt, il#^^^W«^vHD106##ilU'jRAM105. 2113 ^-J? 

2111 2112 ^i**lfe*!fcW^A.^*4^*o( I/F ). 2114 

ft^^^^^^^^^^HD 2106-t. JSJBt, #^&X#4fT 
44l«*»tt*lfrA. ' MJtttiXAWblHt&VID 2106, ROM 21047, RAM 2105 

£#wsio2 1. ^*x^HI^4W^at*^"*^^*. 

&ih>ft&R#^ RAM 2105 t. fll^XiillW^Alnf R*^" 
RAM 2105 t. 

**)HI«WMMUfc***ili#A R t. 
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&4-&m&£Tft%ft4Mz&1M$-ik ( S106 S107 ). — -f 

fffifbmu&frfttftMXiftM-, m&^%i£^*trtt®&$£&&!k&&\ ram 

2105 A HD 2106 ( #4fc S108 ). 

*A^#^*^tfffl&£UfcI' ^A^'J RAM 2105 (#J£S1201X :fcJi#fi£ 
tf, £#J&S1202 t. t>J&^®&I' t**. 

,jMMSLS1203 t. ^^>ff4#l^^^t^w(=^A^t4R+-&^'fr 
4-Inf) ^^tRAM 2105 t, i£#tfc£&7^#-*tJ£. &#&>MiMt& Inf T 

£#J& S1204 t, @^lt#t^^^^#st^«^^^M» 

W^^i^&WAM R t. J3'J£#3£S1205 t#/ffM^ 

^r-ifcff &)&fttt&.m f-flMrttfc* ( S1206 ). — JL&iufl -tm^-fr 
$m) im&n ram 2105, hd 2106 jMh&«$£X #jl#^7jt. 
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■f-. 

S 12 ^ifc 7£*rMp^;Mtj:# rt^P^. -5 S 9 #r^M#*i^*t£ 
W^T&iM^ 2501 mgMr&6$*ft*MMb 2503. &T&'£%ftn S 9 

•ffr4k c. 

l&TS&A^&RjMffcMt&Inf ^#-it 2503 i^t^^f 4 
>Ma&Inf. 

B 13 **T**iMf«t"^HfriUUt*^ft#*fc».- AS 10 *NMUW* 
^IS]^^^^T^fej^^2604^iS^^4^^#-it2602. fc-f 
*&*fWH 13^10 J?»J#*^. 

2602 4^*&4^P^#-tL 2601 w, 

#jfatSLSL$-7t 2604 &4fci&&^3Mfr* fiN*-7C^ +4W?#-*P$ l&tf @ 
*t#F ' ' ^^^#-7O2602^ii^>^^i>fI-4C ) #JL^-£ib&fT 
^^i#.7G2503 4*,ft6ti±^a^i±^, #»lItfii^ttfflWU&I. 

A, J?'J^it#-7t 2604 #tft&##*h*E: #— ( d) ;M4M^K£.fiWgt* 
4fi- 
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* ® i. 

( 8 ) &i*^^jM**Mi^***tf ® a n i ^ 

r. 

50 f«J 50+a ZJm%ML, M 0 J. a 50 J. 5(Ha 

^|S]6MiL(0*£&;$50, 1#&#51, •••). xH^£;£&B^#7#ite#*t 

fT& C 4tgi*/fctfL0 J. a b 255 3J5]#$£gHi, JNIfe^W^UL* 

ft. 
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CD-ROM, #4JK &X&fH*&-f* KM&£fe4ft. 
$L&±¥j CPU ^0^^^4^^^f-^M^^mM, «it& 
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